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superpowers and will continue to protect their respective natural resource territories and rights. If there is a trend of ever increasing demand with low supply in the next 30 years, the U.S. and China may be embroiled in an armed conflict. This paper will examine the current actions China is taking for energy security and expansion, the U.S. and China's energy policies and how they affect each other, the collaboration and cooperation in the areas of energy development, energy growth and developments in energy technology.
It concludes with the best case scenario of the two countries building a trust that will lead to a strategic and safe endeavor in the current engagement of energy security.
The Energy Puzzle Between the United States and China
Appear at places to which he must hasten; move swiftly where he does not expect you.
-Sun Tzu
China's rapid economic growth over the last three decades has been matched by its greater demand for energy. This expansion involves modernization in four specific areas; agriculture, industry, science and technology, and national defense. 1 China's strategic objectives include: preserving Communist Party rule, sustaining economic growth and development, defending national sovereignty and territorial integrity, achieving national unification, maintaining internal stability, and securing China's status as a great power. 2 As of 2011, China is the second largest consumer of natural resources (oil, liquefied petroleum gas (LPG), kerosene, and coal) in the world, behind the United States. Collectively, the U.S. and China are the two largest oil markets and oil importers and account for 60% of annual world oil demand growth. 3 This comparison on energy consumption between the U.S. and China sets the potential for a global energy "conflict" between the two countries. A conflict not so much in the traditional sense of an all out armed war, but a conflict over development, demand and supply. Natural resource supply projections for the next 30 years still have oil and coal as the top two fossil fuel consumables. This has lead to countries all around the world to research and develop alternative and reusable energy sources.
To understand the relative size of the U.S. and China's oil consumption as compared to the rest of the world, the chart below depicts the 10 largest oil consuming countries in the world as of 2011. The U.S. measures in at 18, 835 barrels per day while 2 China is a distant second with approximately half, 9,758. The remaining countries are at or below 4,000 barrels per day. In 2011, China's overall consumption of natural resources rose by 5.5% from 2010. Specifically, fuel oil consumption rose 2.5%. 4 Conversely, the U.S. consumption of the same products decreased 1.8%, as fuel oil dropped 10.3% from 2010 to 2011.
This trend in the U.S. is based on alternative fuel research, implementation and consumption of other natural resources such as coal and natural gas. This is an area China is still developing. China's consumption of natural resources has doubled from 2000 to 2007. 5 Its trajectory to 2035 is estimated to double again. This accelerated rise in energy consumption poises China to be the number one energy consuming country in the world, which would make it account for more than a quarter of the world's energy consumption by that time. 6 Based on China's energy requirements and future needs, questions remain about how will China acquire its energy needs for the present and the future? Could This assessment follows the policy set by Secretary Panetta on June 2, 2012 at the Shangri-La Dialogue in Singapore, "China has a critical role to play in advancing security and prosperity by respecting the rules-based order that has served the region for six decades." 7 China must come to understand its relevance and understand that it must share in the growth and prosperity of all nations worldwide.
The answers to the question posed above could be that; China will acquire/find its energy needs through agreements with Russia (pipelines); Africa, (natural gas development); Iran, (oil imports); China's own natural gas development on the mainland and in the shallow waters in the South China Sea. An armed conflict could occur amongst the littoral states regarding natural gas exploration and claims. However, there are too many hindrances to China prosecuting a full out conflict with these states. Any prolonged conflict between these states would most definitely break any agreements/treaties or alliances and destroy any future for a peaceful existence. The economic environment would also be destroyed.
Since the world's economies are so entwined, any type of an economic sanction would not only hurt China, but the U.S. as well. Diplomacy will have to prevail in the matters dealing with China, the South China Sea and the "fight" over energy.
Cooperation appears to be the only feasible solution. China will have to learn how to compromise and become a model player in the international arena.
In order for the answers to the energy dilemma between the U.S. and China to be followed through and cultivated, U.S. policy must shape the rising China and turn it into a responsible world superpower. For China to be "lead" by the U.S., the U.S. must lead by example. U.S. policy must be geared towards diplomatic pursuits.
The State of Energy in the World
The current state of energy in the world today is a precursor to what lies ahead The largest country in the non-OECD category is China. OECD member countries are, for the most part, more advanced energy consumers. Energy demand in the OECD economies grows slowly over the projection period, at an average annual rate of 0.6 percent, whereas energy consumption in the non-OECD emerging economies expands by an average of 2.3/year. 8 The graph also depicts the non-OECD countries eventually consuming more natural resources/energy by 2015 and out to 2035.
This projected trend by the IEA ties in directly with a BP presentation focused on the energy outlook for 2030. The presentation outlined that the world needs more energy and will need to continue produce more energy to meet the needs of each country's economic growth. BP also projected that between 2010 and 2030, overall energy consumption in the world will increase approximately 40%. 9 This has much of the world worried in the sense of, "where is this increased energy requirement and supply going to come from?" The key area BP projected was North America and its energy resources, specifically tight oil and shale gas. The U.S. specifically has become a major exporter of shale gas. This is based on the fact that the U.S. has the right ground conditions that can produce and export the gas. North America, (U.S.) has the free access, wherein competitiveness among companies gives them a chance to develop and use state of the art technology to explore and develop the natural gas deposits.
The key point in the BP report was that North America will become by the year 2030, energy independent, while China and India will become more dependent on energy. thousand of barrels per day to China. To meet its increasing demand in natural resources, China is building alliances around the world, at the same time; the power of the U.S. to shape global energy affairs is eroding 13 . The interpretation of this is that
China's rise in the global energy market is growing, quickly. China is forming alliances and treaties with countries that can supply them with resources that are scarce or difficult to extract in and around mainland China. Before there can be further discussion about China and its crude oil requirements, it must be noted that oil is not China's largest energy source, it is coal.
Coal supplied the vast majority (70 percent) of China's total energy consumption of 90 quadrillion British thermal units (Btu) in 2009. 16 Fortunately for China, they are the world top producer of coal. China also "burns" other types of energy as well, such as natural gas, nuclear and other renewables, but these make up a small part of its total consumption. Although growth in coal consumption in China likely will slow in the coming decade due to government carbon reduction targets, coal will continue t o dominate China's energy mix in the foreseeable future. 17 With this trend continuing in China and the U.S. becoming less dependent on foreign oil, and the U.S. a major exporter of coal, it is evident to see that cooperation and sharing of energy resources will be in the offing for these two countries.
China's other pursuits of natural resources has lead to many alliances with in the Central Asian states, most notably with Russia. Recently, China and Russia have signed four agreements on energy cooperation. The two countries signed a memorandum of understanding in cooperation on energy market assessment, a roadmap on cooperation in the coal sector, the minutes of the meeting on coal 9 cooperation and an agreement on electricity supply. 18 This memorandum of understanding also includes collaboration to further expand coal and power trade, undertake research on energy reservation and promote the application of renewable energy. 19 This is just another example of China's growth and expansion in its pursuit of energy security and diversification in the pursuit of its energy requirements.
The current state of supply and demand for oil, gas and other natural resources for the U.S. will contrast China's demands and illustrate where the U.S. is heading toward for energy reliance. The U.S. reliance on oil imports has decreased. The decrease is related to many factors, such as higher efficiency vehicles, alternative fuel development and a vast reserve of natural gas and oil reserves. The U.S. is currently transforming its huge coal refining plants into natural gas plants. Basically the conversion to natural shale gas is undercutting coal prices and taking over as the U.S.'s fuel of choice for electric power. 20 This is just a small step for the U.S. in converting to a cleaner cheaper fuel for the future. This conversion to natural gas also underscores BP's comments about the U.S. and more specifically North America becoming energy independent by the year 2030. However, with all of this alternative energy development and use, oil is still the primary fuel consumed by the U.S.
The U.S. imports oil from a geopolitically diverse array of nations: The Persian Gulf, (roughly 10%), Africa, South America and North America. 21 Most notably is that the U.S. imports very little from the world's top producer of oil, Russia. The U.S. is the number 3 producer of oil in the world. The number one producer is Russia at 9.9 million barrels per day (MBD), Saudi Arabia at 9.7 and the U.S. coming in at 9.1 MBD. 22 This analysis provides an outlay of the supply and disbursement of oil around the world.
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China ranks fourth behind Iran in crude oil production, which accounts for more than 5.4% of the world's crude oil consumption. However, China's output of approximately 189 million tons of oil does not meet half of its country's energy demands. 23 China's balances of supply and demand weigh more heavily towards demand. The U.S. supply and demand is less diverse. As previously noted, the U.S. is number 3 in oil production, and is number one in consumption. This means that the U.S.
supplies 48.5% of its consumption while it imports 51.4% of consumption, or 9.67MBD, from oil exporting nations. 24 It is quite evident to see that the U.S. can and will be energy independent in the future.
It is interesting to see the trends oil supply and demand crossing paths between the U.S. and China. The U.S. has little or no involvement with Russia, while China has just signed a four pact energy agreement with the largest oil producers in the world.
China's energy footprint is very relevant in the Middle East and in Africa. The U.S.
remains the strategic superpower, security provider, and balancer in some of the key petroleum producing regions, most importantly the Persian Gulf. 25 America cannot afford to bet our long-term prosperity and security on a resource that will eventually run out." 34 The thesis of this blueprint details how the U.S. will be a world leader, "by example" on energy conversation, clean energy and alternative fuel research and development, and cooperation with other countries in the world. As one of the worlds' technologically advanced nation, it is imperative that the U.S. uses its skills to advance the research and development of alternative and reusable fuel sources.
With this in hand, U.S. policy can help shape and to another degree be a model for other countries to emulate.
The development and security of America's energy supplies strategy is focused on the lesser reliance of oil and coal for its future energy needs. Coupled with the increase in domestic oil and natural gas production, the U.S. is channeling its technology towards the safe development and exploration of natural resources and its search for alternative and reusable fuels. To encourage these practices, the U.S.
government is rewarding the U.S. oil and gas companies for, "effectively and responsibly utilizing resources that belong to the American People." 35 The formula is quite simple; the U.S. is producing domestic oil and natural gas, the highest it's been since 2003, and by preserving this production domestically it is forcing the U.S. to develop alternate means of fuel. This will invariably lower the demand of oil and increase the demand for other forms of energy. With other forms of energy to choose from, comes a greater supply of choice and options.
The choice for reduced costs and saving energy is tied domestic transportation.
"Transportation is the second costliest expense for most American households, and it's responsible for more than 70 percent of our petroleum consumption. China has made great progress in expanding its energy investment internally and externally. However, with its instability to balance its energy consumption with its fluctuating energy usage, it's unlikely that China will achieve a balanced energy security unless the energy reforms put in place by Beijing can stabilize its meteoric economic rise and subsequent duplicate rise in energy consumption.
China's energy security policies for the future appear to mirror that of the U.S.
China too has become a more responsible economic superpower in that it realizes the impact its energy demands and consumption have on itself and the rest of the world.
As stated in China's Energy policy 2012, "To curb excessive consumption of energy resources and achieve the comprehensive, balanced and sustainable development of the economy, society and ecology, China keeps strengthening its efforts in energy conservation and emission reduction, and strives to raise the efficiency of energy utilization." 38 China's energy security policy includes, but is not limited to energy conservation, development in non-fossil fuel energy, advances in science and technology and developing programs for environmental conservation. Coincidently, the U.S. is also striving to achieve these similar goals in the next 20 to 25 years. The only difference between the two countries is that the U.S. will most likely achieve it strategic goals faster. China's main challenge in this area is it needs to develop its economy while meeting the demands of high energy consumption. The U.S. does not face this daunting challenge.
One other major difference between the U.S. and China is China's increasing demand for imported energy sources in the last few years. On the other hand, the U.S.
reliance on foreign energy sources has decreased. This of course is due to high domestic oil and LNG production, high strategic petroleum reserves and the increasing use of alternative fuel sources. China unlike the U.S. does not possess a high store of energy reserves nor does it have an emergency capability to respond to an energy crisis based on the fluctuating international energy market prices. percent of its coal for power via rail. 39 The issue is that 45 percent of the total Chinese rail system is for coal transport, but only two are dedicated for coal transport. The rest is shared between passenger and cargo rail systems.
What does this all mean to China and its energy future? It is not bleak, but it will be major challenge. China has t overcome many obstacles in international energy competition, levels of productivity and development, the country's irrational industrial structure and energy mix, extensive development and use of energy resources and sluggish reform of relevant systems and mechanisms. From the words of the Chinese cabinet, ""China did not, does not, and will not pose any threat to the world's energy security." 40 China is on a quest to reform its energy practices. It realizes that it cannot conquer this task alone. It along with the other natural resource dependant nations will, "strive to maintain stability of the international energy market and energy prices, secure the international energy routes and make due contributions to safeguarding international energy security."
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Conflict/Cooperation between U.S. and China
China is developing its domestic capabilities of natural resources to counter its import demands for LNG, oil and other petroleum products. China appears to be building its house on the inside, taking care of its domestic priorities in order to stabilize its economic and international requirements. It is building a sound foundation. These developments and accelerated moves for resource expansion and development can be signals to the world that China is making strides in natural energy resources. The world is certainly anxious to see if China will meet its objectives with responsibilities.
With its clean energy incentive and program, the U.S. is targeted to become" a global leader in developing and manufacturing cutting-edge clean energy technologies." 42 This coincides directly with the BP commentary and prediction that the U.S., specifically North America will be energy independent by 2030 and that China and India will remain energy dependant. However, China has turned to shale gas exploration within its own boundaries. The basic necessity for this was domestic usage and trade. Currently China's demand is outweighing its supply for natural gas and relies heavily on imports. Hence the energy pact agreements made with Russia recently have provided a "bridging " for energy security for China until it is able to capitalize on its own natural resources. Experts predict that by the year 2020, China could be able to cut its demand for Liquid Natural Gas (LNG). 43 Australia's Macquarie Bank in September 2010 also predicted that the Chinese expansion and development of natural gas and the Russian pipeline projects are a risk to Australian exports of LNG to China. 44 China is smart; it is not relying on one type of energy, delivery system or country for its energy needs.
With that being said, China's energy dependence will not wane any time soon.
The U.S. will not have to deal with a China that gives up its demands for any types of energy. Although China is, like the U.S. instituting energy programs for the advancement of clean fuel, alternative fuels, renewable energy and an overall greener environment, the bottom line is, "Worldwide, fossil energy, including coal and oil will continue to play a dominant role in energy supply for a long time to come." 45 The elsewhere. 47 Since China has the means to "buy into" its resource needs, the U.S.
competitive edge in energy development and production is seen as weakening. Since oil companies are not under the control or direction of the U.S. government, the U.S.
needs to find a way to counter China's immense "pocketbook". 49 What this fear has led Beijing to do is to diversify its reliance's on foreign energy and trade routes.
Congress also concluded from its report that Africa is a continent that China has diversified its efforts towards in the search for new and developing energy. The relationship between China and Africa goes far beyond natural resource excavation.
Granted, China imports about one-fourth of crude oil originating in sub-Saharan Africa and more than two-thirds of Africa's exports to China consist of crude oil. 50 China's interests with Africa also lay in their infrastructure, education, and information technology. This not only benefits Africa, but also trade partners around the world.
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The threat between the U.S. and China regarding energy consumption and energy claims is not a point of contention in this region. The U.S. does give aid to Africa, in 2009; it gave $8 billion in assistance to Africa, while China gave an estimated $1.4 billion. 51 The relationship between the U.S. and Africa is very stable. This area/region of the world is not of growing concern for the U.S. and China regarding energy issues. The U.S. interest with Africa lie within the supporting public health programs, democratization efforts, counterterrorism cooperation, the development of health infrastructure, and improved regulatory institutions.
Congress outlined that China has "significant energy interests in North, Central, China is not a nation historically known for its aggression or occupying tenets.
Historically, it has been an isolationist country. Only now in the last 15-20 years has China realized its potential and place in the international order. China has found itself as an emerging power in transition. It must learn and with the assistance of the U.S. will become a valued and responsible partner and ally in all aspects of international matters.
Conclusion
The energy puzzle between the U.S. and China is shaping up to be a slowly Energy security should be no different.
The roadmap to a cooperative and viable solution for global energy security is a tenable, trust building system of near and short term objectives set by each country.
The implication of this means that the U.S. and China must in no small measure become role models for the rest of the world. "The issue is not cooperation on better U.S.-China relations for its own sake but cooperation that addresses our vital and common interests in energy on a global basis." 57 Common interests, differences in policy, shared responsibilities and mutual understandings are all key components that go into working out differences and coming to resolutions. Diplomacy and communication is key for these to carry on for now and the future.
To illustrate growing cooperation between the two countries, China's biggest hindrance in developing its shale gas resources is its current "above ground"
infrastructure and expertise to develop this product commercially. China has partnered 24 with the U.S. to assist them in their pursuit of clean economically viable shale gas production. This agreement of information sharing was launched in November 2009
between President Obama and President Hu and was called the "U.S.-China Shale Gas
Resource Initiative.' 58 This initiative allowed the U.S. to share its experiences and assessments on how it capitalized on the development and production of shale gas in the U.S. This cooperation would lead China to accelerate its production of Shale gas safely and better economically. Another example towards the road to worldwide energy security is the development of, "a public-private partnership to promote joint commercial ventures." 59 This venture allows Chinese investors to invest in wind technology in the U.S. while creating employment in this field for U.S. citizens.
If China and the U.S. can show resolve or healthy competition over the energy puzzle, it would only seem fit that the other nations in the world would fall into place and understand the compliance that exists between the two superpowers. Part of this is to agree that we will disagree on many issues and try to prevent them from becoming toxic in the larger relationship. 60 One element of this communication piece is to ensure that the current posture of national competition over energy and its reserves is postured towards an aggressive commercial competition 61 . This will redirect the U.S. and China's focus on energy security from being an inward unilateral competition to a bi-lateral healthy competition and will spur common energy interests.
Partnerships, initiatives or simple actions like this between the U.S. and China is an indicator to believe that there is mutual respect for each countries power and weaknesses and that fostering growth and sharing in bilateral issues and interests can only lead to clean energy growth, security and prosperity between the two countries.
